Divalent metal is required for both phosphate transport and phosphate binding to phosphorin, a proteolipid isolated from brush-border membrane vesicles.
The Na+-dependent phosphate transport system in the brush border of rabbit kidney exhibits a positive requirement for a divalent metal ion. Treatment of the brush-border membrane vesicles (BBMV) with a divalent metal chelator in combination with the divalent metal ionophore A23187 dramatically and selectively decreased the Na+-dependent uptake of phosphate; Na+-independent uptake of phosphate was not affected. The combination of chelator plus A23187 also inhibited uptake of phosphate in the presence of Na+ but in the absence of a gradient for sodium across the BBMV. This indicates that the inhibitor is not a result of an alteration in the Na+ gradient by chelator plus ionophore. The inhibited Na+ gradient-dependent transport of phosphate was restored by removing the chelator and adding Mn2+ to the BBMV. The phosphate-binding proteolipid (phosphorin) isolated from rabbit kidney BBMV binds inorganic phosphate with high affinity and specificity. Binding of phosphate to phosphorin is also inhibited by divalent metal chelators and can be restored by addition of a divalent metal. We conclude that a divalent metal ion is required both for the Na+-dependent phosphate transport in BBMV and for the binding of phosphate to the proteolipid phosphorin. These findings are consistent with our suggestion that phosphorin is a component of the Na+-dependent phosphate transport system in renal brush-border membranes.